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(54) Bar code reader device and method for its use in a media autochanger

(57) An autochanger (100) includes an imaging de-
vice (250) affixed to a media handling device (162). The
autochanger (100) is of the type that uses optical indicia
(196) to identify media pieces (170) located therein. The
imaging device (250) is movable between a first position
and a second position relative to the media handling de-
vice (162). The autochanger (100) moves the imaging

device (250) to positions relative to the media pieces
(170) where the imaging device (250) can read the in-
dicia (196). The autochanger (100) further moves the
imaging device (250) relative to the media handling de-
vice (162) to optimize the reading capability of the im-
aging device (250) without increasing the size of the au-
tochanger (100).
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Description

Field of the Invention

[0001] The following invention generally relates to an
imaging device used in an autochanger and, more par-
ticularly, to a bar code reader movably attached to a me-
dia handling device used in an autochanger.

Background of the Invention

[0002] An autochanger is a device that is used for
storing large amounts of data on a plurality of media
pieces, such as magnetic or optical media. An auto-
changer typically comprises a media library, a media
handler, a media player, and a processor. The media
library typically has a plurality of bays that store individ-
ual media pieces. The media player translates the data
stored on the media pieces to a usable format, e.g., a
binary format. The media player also writes data onto
the media pieces. The media handler, which may also
be referred to herein as a "picker," transports the'media
pieces between the bays in the media library and the
media player. The processor controls the movement of
the media handler and indexes the locations of the me-
dia pieces within the autochanger.
[0003] One of the uses of the autochanger is for back-
ing up large amounts of data. For example a bank or
other industry may have account information and the
like stored as data in a storage system. The storage sys-
tem provides for quick access to the account information
during business hours. The bank or other industry may
back up the data on a periodic basis, e.g., nightly, in case
the data stored in the storage system becomes corrupt.
In the event the data stored in the storage system be-
comes corrupt, it can readily be replaced by transferring
data from the media pieces stored in the autochanger
to the storage system. In addition, if only a portion of the
data in the storage system becomes corrupt, that portion
may be replaced by its copy stored in the autochanger.
Accordingly, it is necessary for the autochanger to cat-
alog where particular portions of data are stored within
the autochanger. For example, the autochanger may in-
dex portions of data to the locations on particular media
pieces where the data is located.
[0004] Some autochangers use media pieces that
have optical indicia located thereon that serve to identify
the individual media pieces. The optical indicia may, as
an example, be conventional bar codes that correspond
to alphanumeric characters, which identify each individ-
ual media piece. An optical reader may be attached to
the media handling device and may serve to read the
optical indicum. For example, the optical reader may be
a bar code reader. The autochanger uses the optical
reader to "read" the optical indicia and, thus, to identify
the individual media pieces located within the auto-
changer.
[0005] Some autochangers have a scanning beam

bar code reader attached to the media handler, which
allows the autochanger to read the bar codes attached
to the media pieces. Scanning beam bar code readers,
however, are typically expensive and comprise several
moving parts, which makes them susceptible to failure.
The increased susceptibility to failure is due to the scan-
ning bar code readers being attached to the media han-
dler, which moves throughout the autochanger. This
movement typically causes relatively harsh acceleration
forces to be applied to the bar code readers. Thus, the
addition of scanning bar code readers to the autochang-
er increases the cost of the autochanger and reduces
its reliability.
[0006] The media library typically comprises several
adjacent columns of media pieces. The media handler
moves in a vertical direction to access media pieces
stored in a particular column. The media handler also
moves in a horizontal direction to access media pieces
stored in different columns. An objective in the design
of autochangers is to limit the size of the autochangers,
thus, the media pieces in the library are typically com-
pacted within a small space. In addition, the movement
of the media handler should be limited so as not to re-
quire additional space in the autochanger for move-
ment.
[0007] Therefore, a need exists for a bar code reader
that may be affixed to a media handling device used by
an autochanger wherein the bar code reader is minimal-
ly susceptible to failure due to the movements of the me-
dia handling device.

Summary of the Invention

[0008] An autochanger having an imaging device at-
tached to a media handling device is disclosed herein.
The autochanger may comprise a library and a media
handling device that is movable relative to the library.
The media handling device may comprise a support
mechanism having a first portion and a second portion
wherein the first portion is attached to the media han-
dling device and wherein the second portion is movably
associated with the first portion. An imaging device may
be attached to the support mechanism second portion.
The support mechanism second portion may have a first
operative position and a second operative position rel-
ative to the support mechanism first portion.
[0009] The library may be adapted to hold a plurality
of media pieces having optical indicia affixed thereto.
The autochanger may move the media handling device
to positions where the imaging device may read the op-
tical indicia. In order to provide a minimally sized auto-
changer, the imaging device may move between the first
operative position and the second operative position to
read selected indicia. This movement allows the media
handling device to move the imaging device to positions
where it is able to read the indicia without the need to
move beyond the confines of the autochanger.
[0010] The attachment of the imaging device to the
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media handling device allows for relative movement be-
tween the imaging device and the media pieces. This
relative movement may be used by the imaging device
to read the indicia affixed to the media pieces by causing
the imaging device to "scan" the indicia. In the situation
where the indicia are bar codes, the relative movement
may be used by the imaging device to scan the bar
codes. Accordingly, the imaging device may be a fixed
beam bar code reader rather than a scanning beam bar
code reader, which reduces the cost and improves the
reliability of the autochanger.

Brief Description of the Drawing

[0011] Fig. 1 is a top, rear, cut away perspective view
of an autochanger.
[0012] Fig. 2 is a front view of a library located in the
autochanger of Fig. 1.
[0013] Fig. 3 is a top front perspective view of a picker
illustrated in the autochanger of Fig. 1.
[0014] Fig. 4 is a top view of the picker illustrated in
Fig. 3 having an imaging device located in a first position
relative to the picker.
[0015] Fig. 5 is a top view of a support mechanism
illustrated in the picker of Fig. 3 having an imaging de-
vice attached thereto.
[0016] Fig. 6 is a side view of a retainer illustrated in
the picker of Fig. 3.
[0017] Fig. 7 is a side, cut away view of a slide mech-
anism illustrated in the picker of Fig. 3.
[0018] Fig. 8 is a side view of an engagement member
illustrated in the autochanger of Fig. 1.
[0019] Fig. 9 is view of the picker illustrated in Fig. 3
with the imaging device located in a second position rel-
ative to the picker.
[0020] Figs. 10A and 10B are a flowchart that de-
scribes the operation of the autochanger of Fig. 1.

Detailed Description of the Invention

[0021] Figs. 1 through 10, in general, illustrate a me-
dia handling device 100 comprising a support mecha-
nism 260 having a first portion 262 and a second portion
264. The first portion 262 is attached to the media han-
dling device 162 and wherein the second portion 264 is
movably associated with the first portion 262. An imag-
ing device 250 is attached to the support mechanism
second portion 264. The support mechanism second
portion 264 has a first operative position and a second
operative position relative to the support mechanism
first portion 262.
[0022] Figs. 1 through 10 also, in general, illustrate an
autochanger 100. The autochanger 100 comprises a
media library 160 having a plurality of media holding
bays and a media handling device 162 movably associ-
ated with the media holding bays. The media handling
device 162 comprises a support mechanism 260 having
a first portion 262 and a second portion 264 wherein the

first portion 262 is attached to the media handling device
162 and wherein the second portion 264 is movably as-
sociated with the first portion 262. The support mecha-
nism second portion 264 has a first operative position
and a second operative position relative to the support
mechanism first portion 262. An imaging device 250 is
attached to the support mechanism second portion 264.
[0023] Figs. 1 through 10 also, in general, illustrate a
method for reading optical indicia 196 attached to media
pieces 170. The method comprises: providing a first me-
dia piece 180 located at a first position, the first media
piece 180 having a first optical indicum 196 attached
thereto; providing a second media piece 200 located at
a second position, the second media piece 200 having
a second optical indicum 196 attached thereto; provid-
ing a media handling device 162. The media handling
device 162 comprising a support mechanism 260 hav-
ing a first portion 262 and a second portion 264. The first
portion 262 is attached to the media handling device 162
and the second portion 264 is movably associated with
the first portion 262. The support mechanism second
portion 264 has a first operative position and a second
operative position relative to the support mechanism
first portion 262. The method for reading optical indicia
196 further comprises: providing an imaging device 250
attached to the support mechanism second portion 264;
moving the support mechanism second portion 264 to
the first operative position; reading the first optical indi-
cum 196 using the imaging device 250; moving the sup-
port mechanism second portion 264 to the second op-
erative position; and reading the second optical indicum
196 using the imaging device 250.
[0024] Figs. 1 through 10 also, in general, illustrate a
method for reading an optical indicum 196 attached to
a media piece 180. The method comprises: providing a
media handling device 162, the media handling device
162 being movable relative to the optical indicum 162;
providing a fixed beam imaging device 250 attached to
the media handling device 162; causing relative move-
ment between the imaging device 162 and the optical
indicum 196; generating image data representative of
the optical indicum 196 while the imaging device 162 is
moved relative to the optical indicum 196.
[0025] Having generally described the apparatus and
method, they will now be described in greater detail. Ex-
cept for the addition of an imaging device 250 and an
engagement member 164 described herein, autochang-
er 100, including the components thereof, may, for ex-
ample, be of the type commercially available from the
Hewlett-Packard Company and sold as Model Number
HP 4228w or of the type described in the following Unit-
ed States Patents: 5,644,559 of Christie, et al., for FLIP
LATCH ASSEMBLY FOR MEDIA AUTOCHANGER;
and 5,682,096 of Christie, et al., for METHOD AND AP-
PARATUS FOR MONITORING OPERATING POSI-
TIONS OF A MEDIA AUTOCHANGER, both of which
are hereby incorporated by reference for all that is dis-
closed therein.
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[0026] A cut away top perspective view of the auto-
changer 100 is illustrated in Fig. 1. It should be noted
that for illustration purposes, the view of Fig. 1 is a rear
view of the autochanger 100. For reference purposes,
the autochanger 100 and its components are described
herein with reference to a horizontal direction 110 and
a vertical direction 116. The horizontal direction 110 is
sometimes referred to as a translational direction. The
horizontal direction 110 may be described in greater de-
tail with reference to a positive horizontal direction 112
and a negative horizontal direction 114. The vertical di-
rection 116 may be described in greater detail with ref-
erence to a positive vertical direction 118 and a negative
vertical direction 120.
[0027] The components comprising the autochanger
100 may be located in a chassis 130. It should be noted
that, for illustration purposes, not all the components
comprising the autochanger 100 are illustrated as being
located in the chassis 130 of Fig. 1. The chassis 130
may contain a library 160, a picker 162, an engagement
member 164, and a media player 166. Servos and other
drive mechanisms that move the picker 162 within the
chassis 130 are not illustrated in Fig. 1. The chassis 130
may be a parallel-piped structure having a right portion
132, a left portion 134, top portion 136, a bottom portion
138, a rear portion 140, and a front portion 142. The right
portion 132 and the left portion 134 may be separated
by a width W1. One of the objectives in the design of the
autochanger 100 is to minimize the size of the chassis
130, which is achieved, in part, by minimizing the width
W1.
[0028] The library 160 may contain a plurality of media
pieces 170, wherein each media piece 170 is stored in
an individual bay. The library 160 may have the media
pieces 170 arranged in columns. The autochanger 100
illustrated in Fig. 1 has three columns in the library 160,
a first column 174, a second column 176, and a third
column 178, that extend in the vertical direction 116. It
is to be understood that the use of three vertically ex-
tending columns of media pieces 170 is for illustration
purposes only and that the autochanger 100 may have
more or fewer columns and that the columns may ex-
tend in other directions. The media player 166 may be
located in the proximity of the library 160 and may serve
to read data from and write data to the media pieces 170
in a conventional manner. It should be noted that only
one media player 166 is illustrated as being located in
the chassis 130, however, it is to be understood that sev-
eral media players 166 may be located in the chassis
130.
[0029] A partial front view of the library 160 with media
pieces 170 located therein is illustrated in Fig. 2. The
media pieces 170 are illustrated herein as being digital
linear tape cartridges, however, it is to be understood
that other forms of media may be used in place of the
digital linear tape cartridges. Two media pieces, a first
media piece 180 and a second media piece 200, will be
used as references to describe all the media pieces 170

and the relations of the media pieces 170 to the chassis
130. The first media piece 180 may have a left side 182,
a right side 184, a top side 186, a bottom side 188, and
a front side 190. The left side 182 may be separated
from the right side 184 by a width W2 and the top side
186 may be separated from the bottom side 188 by a
height H1. The front side 190 may have a read/write por-
tion 198 with a read/write switch 192 located therein.
The read/write switch 192 may serve to prevent data
from being erased from the media piece in a conven-
tional manner. The front side 190 may also have an in-
dicum portion 194 with an indicum 196 located therein.
The indicum 196 may have a left portion 197 and a right
portion 199. The indicum 196 may, as an example, be
a conventional bar code that contains information, which
identifies the first media piece 180. As illustrated in Fig.
2, the indicum portion 194 is located in the proximity of
the right side 184 of the first media piece 180.
[0030] As described above, the indicum 196 may, as
an example, be a conventional bar code. The bar code
may have a series of bars and spaces that extend in the
vertical direction 116. The indicum 196 may represent
an identification, such as an alphanumeric sequence,
that distinguishes the individual media pieces from each
other. The indicum 196 may be "read" from the left por-
tion 197 to the right portion 199 by a conventional bar
code reader in a conventional manner.
[0031] The right side 184 of the first media piece 180
may be separated from the left portion 134 of the chassis
130 by a distance D1. The left side 182 of the second
media piece 200 may be separated from the right portion
132 of the chassis 130 by a distance D2. Accordingly,
the width W1 of the chassis 130 is dependant on the
distance D1 and the distance D2. One method of meet-
ing the design objective of having a small chassis 130
is by minimizing the distance D1 and the distance D2.
[0032] Referring again to Fig. 1, the picker 162 may
be located adjacent the library 160 and may move
throughout the chassis 130 in the horizontal direction
110 and the vertical direction 116. As will be described
in greater detail below, the picker 162 may serve to
transport the media pieces 170 between the media play-
er 166 and the library 160. The autochanger 100 may
have servos and orientation systems that move the pick-
er 162 within the autochanger 100 and determine the
position of the picker 162 within the autochanger 100.
Examples of servo and orientation systems used in an
autochanger are described in United States patent
number, 5,544,146 for CARTRIDGE HANDLING SYS-
TEM of Luffel et al., which is hereby incorporated by ref-
erence for all that is disclosed therein.
[0033] The chassis 130 may have a plurality of hard
stops, not shown, that limit the movement of the picker
162 within the chassis 130. When the picker 162 en-
counters a hard stop, the current supplied to the servos
moving the picker 162 against the hard stop will in-
crease. Thus, by measuring the current supplied to the
servos, the autochanger 100 is able to determine if the
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picker 162 has encountered a hard stop or other encum-
brance within the autochanger 100.
[0034] Fig. 3 provides an enlarged view of the picker
162. It should be noted that the view of the picker 162
illustrated Fig. 3 is reversed from the view of the picker
162 illustrated in Fig. 1. The picker 162 may have a front
portion 230, a rear portion 232, a left portion 234, a right
portion 236, a top portion 238, and a bottom portion 240.
The front portion 230 may have an opening 244 formed
therein. The opening 244 may have a height H2 and a
width W3, which may be appropriately sized to allow a
media piece 170, Fig. 2, to pass into the picker 162.
[0035] Referring to Fig. 4, which is a top view of the
picker 162, the top portion 238 of the picker 162 may
have a first servo 246 and a second servo 248 attached
thereto. The first servo 246 may serve to transport digital
linear tapes through the opening 244, Fig. 3, in a con-
ventional manner. For example, the first servo 246 may
serve to extract media pieces 170, Fig. 2, from and insert
media pieces 170, Fig. 2, into the library 160. The sec-
ond servo 248 may serve to move the picker 162 in the
horizontal direction 110 in a conventional manner. A cur-
rent monitor, not shown, may be associated with the
second servo 248 and may serve to indicate when the
picker 162 encounters a hard stop or other encum-
brance within the autochanger 100, Fig. 1.
[0036] Referring to Figs. 4 and 5, the top portion 238
of the picker 162 may have a support mechanism 260
attached thereto. Fig. 5 illustrates an enlarged view of
the support mechanism 260. As will be described in
greater detail below, the support mechanism 260 may
serve to slidably attach an imaging device 250 to the
picker 162. The support mechanism 260 may have a
first portion 262 slidably associated with a second por-
tion 264. The first portion 262 may have a bracket 268
with a platform 270 attached thereto. The bracket 268
may have a plurality of holes 272 with screws 274 pass-
ing therethrough. The holes 272 in conjunction with the
screws 274 serve to secure the support mechanism 260
to the picker 162.
[0037] The platform 270 may have an upper side 276
and a lower side 278. A first retainer 280 and a second
retainer 281 may be attached to or integrally formed with
the upper side 276. The first retainer 280 and the second
retainer 281 may be substantially similar to each other.
Referring briefly to Fig. 6, which is a side view of the first
retainer 280, the first retainer 280 may be a T-shaped
device having a stem 282 attached to a cross member
284. The cross member 284 may have a first guide por-
tion 286 and a second guide portion 288 facing the plat-
form 270. The first guide portion 286 and the second
guide portion 288 may be located a distance D3 from
the upper side 276 of the platform 270. Referring again
to Figs. 4 and 5, as will be described in greater detail
below, the first retainer 280 and the second retainer 281
may serve to guide the second portion 264 in the hori-
zontal direction 110 relative to the first portion 262. The
first retainer 280 and the second retainer 281 may also

serve to retain the second portion 264 in close proximity
to the first portion 262.
[0038] The platform 270 may have a lock mechanism
290 associated therewith. Referring to Fig. 7, which is
a front cut away view of the platform 270, the lock mech-
anism 290 may pass through the platform 270. As will
be described in greater detail below, the lock mecha-
nism 290 may serve to lock the second portion 264 of
the support mechanism 260 relative to the platform 270.
The lock mechanism 290 may have a first lock 292 and
a second lock 293, Fig. 5, located in a housing 294. Only
the first lock 292 is illustrated in the side view of Fig. 7,
however, both locks 292, 293, Fig. 5, are described with
reference to the first lock 292 illustrated in Fig. 7. The
first lock 292 may have a top portion 298, a bottom por-
tion 300, a first slope 302, a second slope 304, a first
extension 306, a second extension 308, a first contact
surface 310, and a second contact surface 312. The first
slope 302 and the second slope 304 may be substan-
tially planar surfaces that are formed at an angle relative
to the top portion 298. The first contact surface 310 and
the second contact surface 312 may be portions of the
first extension 306 and the second extension 308 that
are adapted to contact the lower side 278 of the platform
270. The housing 294 may serve to contain the first lock
292 in the proximity of the platform 270. A spring 296 or
other detent mechanism may be connected between the
first lock 292 and the housing 294.
[0039] The spring 296 may serve to bias the first lock
292 in the positive vertical direction 118. When the first
lock 292 is extended in the positive vertical direction 118
it is sometimes referred to as being in the "locked" state.
Moving the first lock 292 in the negative vertical direction
120 may be accomplished by applying a force in nega-
tive vertical direction 120 to the top portion 298 of the
first lock 292. Moving the first lock 292 in the negative
vertical direction 120 may also be accomplished by ap-
plying a force in the positive horizontal direction 112 to
the second slope 304 or applying a force the negative
horizontal direction 114 to the first slope 302. When the
first lock 292 is moved in the negative vertical direction
120 it is sometimes referred to as being in the "unlocked"
state. It should be noted that the first lock 292 and the
second lock 293, Fig. 5, both may be located in the same
housing 294 and connected to the same spring 296. Re-
ferring again to Figs. 4 and 5, the first lock 292 and the
second lock 293 may extend through the platform 270
to engage the second portion 264 of the support mech-
anism 260.
[0040] The second portion 264 of the support mech-
anism 260 may be operatively or slidably associated
with the platform 270 and, thus, the first portion 262. The
second portion 264 may have a slide 330 with a bracket
332 attached thereto. The bracket 332 may serve to
support the imaging device 250. The slide 330 may have
a first end portion 334 and a second end portion 336
with a first mid portion 338 and a second mid portion
339 located therebetween. Referring again to Fig. 7,
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which illustrates a side cut away view of the slide 330,
including the first mid portion 338, the slide 330 may
have a first stop 340 associated with the first end portion
334 and a second stop 342 associated with the second
end portion 336. The first mid portion 338 may have a
first open portion 346, a second open portion 348, and
a closed portion 350. The first open portion 346 and the
second open portion 348 may be appropriately sized so
that the first lock 292 may pass through them. A first
channel 344 may extend between the first stop 340 and
the second stop 342 and may extend below the closed
portion 350. The first channel 344 may be appropriately
sized so as to accommodate the first lock 292, which
allows the slide 330 to move in the horizontal direction
110 as is described in greater detail below.
[0041] Referring again to Figs. 4 and 5, the second
mid portion 339 may be substantially similar to the first
mid portion 338. The second mid portion 339 may have
a first open portion 352, a second open portion 354, and
a closed portion 356 that are substantially similar to their
corresponding parts of the first mid portion 338. A sec-
ond channel, not shown, that is substantially similar to
the first channel 344, Fig. 7, may extend between the
first stop 340 and the second stop 342 and under the
closed portion 356. The second channel may be appro-
priately sized to accommodate the second lock 293 as
the second portion 264 moves relative to the first portion
262. The closed portions 350, 354 may serve to cover
the first channel 344 and the second channel so as to
recess the locks 292, 293 into the housing 294 as the
slide 330 moves in the horizontal direction 110.
[0042] Referring to Figs. 5 and 6, the use of two mid
portions 338, 339 in conjunction with the first and sec-
ond retainers 280, 281 provides for a substantially linear
movement of the second portion 264 relative to the first
portion 262 in the horizontal direction 110. With refer-
ence to the first retainer 280, the first guide portion 286
and the second guide portion 288 may contact the first
mid portion 338 and the second mid portion 339 respec-
tively. This contact retains the slide 330 in close prox-
imity to the upper side 276 of the platform 270. In addi-
tion, this contact provides for a linear movement of the
slide 330 relative to the platform 270 in the horizontal
direction 110.
[0043] The second mid portion 339 may have a cable
clasp 328 attached thereto. The cable clasp 328 may
serve to secure a data and/or power cable, not shown,
associated with the imaging device 250. The cable clasp
328 prevents the data and/or power cable from binding
on components located within the autochanger 100, Fig.
1, as the second portion 264 and the picker 162 move
relative to each other and throughout the autochanger
100, Fig. 1.
[0044] Referring again to Fig. 1, the engagement
member 164 may extend from the top portion 136 of the
chassis 130. An enlarged side view of the engagement
member 164 is illustrated in Fig. 8. The engagement
member 164 may be a rigid member having an upper

side 360 and a lower side 362. A first prong 364 and a
second prong 366 may extend from the lower side 362.
The mid section of the first prong 364 may be located a
D4 from the top portion 136 of the chassis 130. A first
hole 368 and a second hole 370 may extend through
the engagement member 164 and the top portion 136
of the chassis 130. A first fastener 372 and a second
fastener 374 may extend through the first hole 368 and
the second hole 370 respectively. The first fastener 372
and the second fastener 374 may serve to attach the
engagement member 164 to the top portion 136 of the
chassis 130.
[0045] Referring to Figs. 4, 5 and 8, the first prong 364
and the second prong 366 may be adapted to contact
the first mid portion 338 and the second mid portion 339
of the slide 330. More specifically, they may serve to
press the first lock 292 and the second lock 293 while
pushing against either the first stop 340 or the second
stop 342. This may be achieved by having the distance
D4 appropriately sized so that the first prong 364 and
the second prong 366 are able to contact the first mid
portion 338 and the second mid portion 339. According-
ly, the first prong 364 may serve to release the locks
292, 293 in the support mechanism 260 and to move
the second portion 264 relative to the first portion 262.
The first prong 364 and the second prong 366 may also
serve to press against the first stop 340 and the second
stop 342 of the slide 330. Thus, the engagement mem-
ber 164 may ultimately serve to move the imaging de-
vice 250 relative to the picker 162 as is described in
greater detail below.
[0046] Referring again to Fig. 3, the imaging device
250 may be secured to the bracket 332 of the second
portion 264 in a conventional manner. The imaging de-
vice 250 may, as an example, be a conventional, sta-
tionary beam, bar code reader. The imaging device 250
may, as an example, be of the type commercially avail-
able from the Welch Allyn Company of Skaneateles
Falls, New York and sold under the tradename SCANT-
EAM® 6500. The imaging device 250 may receive a
pencil beam of light, which is illustrated as extending
along an axis AA. The imaging device 250 may "read"
an indicum 196, Fig. 2, by scanning the axis AA across
an indicum 196, which causes the imaging device 250
to generate an image of the indicum 196. The imaging
device 250 may output digital data that is representative
of the image of the indicum 196, which may be proc-
essed by a processor, not shown.
[0047] Referring again to Fig. 1, as was briefly de-
scribed above, the autochanger 100 may have position
sensors, not shown, that determine the position of the
picker 162 within the autochanger 100. The autochang-
er 100 may also have sensors that determine if the pick-
er 162 has encountered an obstacle or a hard stop. For
example, current sensors may monitor the current sup-
plied to the second servo 248 and other servos, not
shown, that move the picker 162 within the autochanger
100. If a servo attempts to move the picker 162 against
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an obstacle, the current drawn by the servo will in-
crease. By monitoring the current, the autochanger 100
is able to determine if the picker 162 has encountered
an obstacle or a hard stop. This technique may be used
by the autochanger 100 to determine if the picker 162
has properly engaged the engagement member 164 as
will be described in greater detail below.
[0048] Having described the components comprising
the autochanger 100, the operation of the autochanger
100 will now be described in greater detail. The following
description provides a summary of the operation of the
autochanger 100, followed by a more detailed descrip-
tion of the operation of the autochanger 100.
[0049] In summary, the autochanger 100 serves to
store large quantities of data on the media pieces 170.
This storage ability is accomplished by reading data
from and writing data to the media pieces 170, which is
performed by the media player 166. The picker 162
serves to transport the media pieces 170 between the
library 160 and the media player 166.
[0050] Referring to Figs. 1 and 2, the autochanger 100
uses the imaging device 250 to read the indicia 196 at-
tached to the media pieces 170. More specifically, the
picker 162 moves the imaging device 250 in the hori-
zontal direction 110 in order to provide relative move-
ment between the imaging device 250 and an indicium
196. This movement causes the axis AA, Fig. 3, to scan
the indicium 196. Accordingly, an image of the indicum
196 is received by the imaging device 250, which gen-
erates an image of the indicium 196. Generating an im-
age of an indicum 196 is sometimes referred to as "read-
ing" the indicum 196. Conventional processing is used
to decode the indicium 196 and, thus, identify the media
piece 170 to which the indicum 196 is attached.
[0051] If the imaging device 250 were not able to
move relative to the picker 162, the picker 162 would
have to move in the horizontal direction 110 beyond the
columns of media pieces 170 in order for the imaging
device 250 to scan the indicum 196. This extended
movement would cause the distance D1 and/or the dis-
tance D2 to be increased, which would increase the
width W1 of the autochanger 100. As was described
above, one of the design objectives of the autochanger
100 is to reduce the size and, thus, the width W1 of the
autochanger 100.
[0052] The autochanger 100 described above has
minimal distances D1 and D2. The minimal distances
D1 and D2 are achieved by moving the imaging device
250 to an optimal position when it reads the indicum 196.
More specifically, the imaging device 250 is in a first po-
sition as illustrated in Figs. 1 and 4 when it reads the
indicia 196 attached to the media pieces 170 located in
the second column 176 and the third column 178. In or-
der to read the indicia 196 attached to the media pieces
170 located in the first column 174, the imaging device
250 moves to a second position, which is illustrated in
Fig. 9. Moving the imaging device 250 from the first po-
sition to the second position is performed by the auto-

changer 100 moving the picker 162 to a position where
it engages the engagement member 164. Once en-
gaged, the picker 162 moves in the horizontal direction
110, which causes the second portion 264 of the support
mechanism 260 to move relative to the picker 162. Ac-
cordingly, the imaging device 250 moves between the
first position and the second position relative to the pick-
er 162.
[0053] Having summarily described the operation of
the autochanger 100, it will now be described in greater
detail. The following operational description is based on
examples of reading indicia 196 affixed to media pieces
170 located in the second column 176 and the third col-
umn 178. The operational description follows with a de-
scription of reading indicia 196 affixed to media pieces
170 located in the first column 174. The operation of the
autochanger 100 is further illustrated by the flow chart
of Figs. 10A and 10B. The operation of the autochanger
100 will be described herein as starting from a "power
up" mode. Upon powering up, the autochanger 100 will
inventory the media pieces 170 located within the library
160.
[0054] Referring to Figs. 1, 2, and 4, upon powering
up the autochanger 100, the autochanger 100 does not
know where the picker 162 is located within the auto-
changer 100, nor does the autochanger 100 know which
position the imaging device 250 is in. The autochanger
100 inventory process commences with autochanger
100 determining the position of the picker 162 within the
autochanger 100. The autochanger 100 moves the pick-
er 162 in the negative vertical direction 120 until it can
no longer move, meaning that the picker 162 has en-
countered a hard stop. This position is known as the
negative vertical hard stop and may be sensed by a rise
in the current being supplied to the servos, which is in-
dicative of the picker 162 encountering a hard stop. The
location of the negative vertical hard stop may be stored
by the autochanger 100 for future processing.
[0055] The autochanger 100 may then move the pick-
er 162 in the positive horizontal direction 112 until the
picker 162 encounters a hard stop. This location is re-
ferred to as the positive horizontal hard stop and may
be stored by the autochanger 100 for future reference.
The autochanger 100 has information stored therein
pertaining to the distance from the positive horizontal
hard stop to a point in the horizontal direction 110 where
the second portion 264 of the support mechanism 260
aligns with the engagement member 164. Accordingly,
the autochanger 100 moves the picker 162 in the neg-
ative horizontal direction 114 to this point.
[0056] The autochanger 100 has information stored
therein pertaining to the distance from the negative ver-
tical stop to the engagement member 164. The auto-
changer 100 uses this information to move the picker
162 in the positive horizontal direction 112 to a point
where the engagement member 164 may engage the
second portion 264 of the support mechanism 260. The
autochanger 100 then moves the picker 162 in the neg-
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ative horizontal direction 114, which causes the second
portion 264 of the support mechanism 260 to moves to
the first position. More specifically, referring to Figs. 1,
4 and 6, the first prong 364 of the engagement member
164 contacts the first lock 292 and the second prong
366 contacts the second lock 293. As the picker 162
continues to move in the positive vertical direction 118,
the engagement member 164 causes the first lock 292
and the second lock 293 to depress into the platform
270. The depression of the first lock 292 and the second
lock 293 into the platform 270 allows for the second por-
tion 264 of the support mechanism 260 to be readily
moved relative to the first portion 262. The autochanger
100 instructs the picker 162 to move in the negative hor-
izontal direction 114 a predetermined distance, which
causes the imaging device 250 to move to the first po-
sition. It should be note that in the event the imaging
device 250 is located in the first position prior to the
above-described process, the imaging device 250 will
remain in the first position during the process.
[0057] Referring to Figs. 1, 2, and 3, the autochanger
100 then orients itself with reference to the media pieces
170. This orientation is performed by moving the picker
162 in the negative vertical direction 120 until it encoun-
ters the negative vertical hard stop. The picker 162 is
then moved in the positive horizontal direction 112 until
it encounters the positive horizontal hard stop. The pick-
er 162 is now in a known position relative to the media
pieces 170 located in the library 160.
[0058] At this point, the autochanger 100 may com-
mence inventorying the media pieces 170. The auto-
changer 100 moves the picker 162 predetermined dis-
tances to a position wherein the imaging device 250 is
able to read the optical indicum 196 attached to the first
media piece 180. More specifically, the autochanger
100 moves the picker 162 to a point where the axis AA
intersects the left portion 197 of the indicum 196. The
autochanger 100 then moves the picker 162 in the pos-
itive horizontal direction 112 so that the axis AA scans
the indicum 196. This movement continues until the axis
AA intersects the right portion 199 of the indicum 196.
The imaging device 250 generates image data repre-
sentative of the indicum 196 in a conventional manner.
The image data may identify the first media piece 180.
Accordingly, the autochanger 100 is able to catalog the
identity and location of the first media piece 180.
[0059] The autochanger 100 then moves the picker
162 in the negative horizontal direction 114 and the pos-
itive vertical direction 118 to a point where the axis AA
intersects the left portion 197 of the indicum 196 affixed
to the media piece 170 located above the first media
piece 180. The indicum 196 is read and the identity and
location of the media piece are cataloged as described
above with reference to the first media piece 180. This
process of reading indicia 196 is repeated for all the me-
dia pieces 170 located in the third column 178. It should
be noted that the operation of the reading the indicum
196 may proceed in either the positive horizontal direc-

tion 112 or the negative horizontal direction 114. The au-
tochanger 100 then moves the picker 162 so that the
imaging device 250 may read the indicia 196 affixed to
the media pieces 170 located in the second column 176.
It should be noted that the imaging device 250 may be
located in either the first position or the second position,
Fig. 9, to read the indicia 196 affixed to the media pieces
170 located in the second column 176.
[0060] In order for the imaging device 250 to read the
indicia 196 affixed to the media pieces 170 located in
the first column 174, the imaging device 250 has to
move to the second position relative to the picker 162
as illustrated in Fig. 9. If the imaging device 250 did not
move, the picker 162 would have to move in the hori-
zontal direction 110 beyond the right portion 132 of the
chassis 130. Thus, an autochanger 100 with a larger
width W1 would be required. The autochanger 100
moves in the horizontal direction 110 and the vertical
direction 116 to a point where the first prong 364, Fig.
8, and the second prong 366 of the engagement mem-
ber 164 contact the second stop 342, Fig. 7, of the slide
330. The first prong 364, Fig. 8, and the second prong
366 may also serve to depress the first lock 292 and the
second lock 293. The picker 162 then moves in the pos-
itive horizontal direction 112, which causes the second
portion 264 to move relative to the support mechanism
260. This in turn causes the imaging device 250, Fig. 9,
to move to the second position. The autochanger 100
then causes the picker 162 to move the imaging device
250 to positions where the imaging device 250 may read
the indicia 196 affixed to the media pieces 170 located
in the first column 174.
[0061] When the autochanger 100 has cataloged the
identity and locations of the media pieces 170, the au-
tochanger 100 may write data to and read data from the
media pieces 170. Because the locations and identities
of the media pieces 170 are known, the picker 162 may
move selected media pieces 170 to the media player
166 where data may be read from and written to the me-
dia pieces 170.
[0062] Having described an embodiment of the auto-
changer 100, other embodiments of the autochanger
100 will now be described.
[0063] In one embodiment of the autochanger 100,
sensors may be used to determine the location of the
imaging device 250 relative to the picker 162. For ex-
ample, a switch or the like may be operatively associat-
ed with the support mechanism 260. The switch may
toggle to a first direction when the imaging device 250
is located in the first position and the switch may toggle
to a second direction when the support mechanism 260
is located in the second position.
[0064] In another embodiment of the autochanger
100 an electromechanical device may be operative as-
sociated between the imaging device 250 and the picker
162. The electromechanical device may move the im-
aging device 250 between the first position and the sec-
ond position in a conventional manner.
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[0065] In another embodiment of the autochanger
100, Fig. 1, the imaging device 250, Fig. 3, is maintained
in a fixed position relative to the picker 162. In this em-
bodiment, a non-movable support mechanism 260 may
secure the imaging device 250 to the picker 162. In this
embodiment, the indicia 196, Fig. 2, are read as de-
scribed above by providing relative movement between
the imaging device 250 and the indicia 196.
[0066] It should be noted that the description herein
is directed to an autochanger for illustration purposes
only. In practice, the apparatus and method described
herein can be used in any application where it is desired
to scan information in a compact environment.
[0067] While an illustrative and presently preferred
embodiment of the invention has been described in de-
tail herein, it is to be understood that the inventive con-
cepts may be otherwise variously embodied and em-
ployed and that the appended claims are intended to be
construed to include such variations except insofar as
limited by the prior art.

Claims

1. A media handling device (162) comprising:

a support mechanism (260)having a first por-
tion (262) and a second portion (264) wherein
said first portion (262) is attached to said media
handling device (162) and wherein said second
portion (264) is movably associated with said
first portion (262); and
an imaging device (250) attached to said sup-
port mechanism second portion (264);
said support mechanism second portion (264)
having a first operative position and a second
operative position relative to said support
mechanism first portion (262).

2. The media handling device (162) of claim 1 wherein
said support mechanism first portion (262) is slida-
bly attached to said support mechanism second
portion (264).

3. The media handling device (162) of claim 1 and fur-
ther comprising a lock mechanism (290), said lock
mechanism (290) comprising:

a lock member (292) extending through said
support mechanism first portion (262) and en-
gaging said support mechanism second portion
(264), said lock member (292) having a locked
position and an unlocked position; and
a detent mechanism (296) operatively associ-
ated between said support mechanism first por-
tion (262) and said lock member (292), said de-
tent mechanism (296) adapted to bias said lock
member (292) in said locked position.

4. The media handling device (162) of claim 1 wherein
said imaging device (250) is a fixed beam bar code
reader.

5. The media handling device (162) of claim 1 wherein
said support mechanism first portion (262) compris-
es:

a bracket (268), a retainer (280), a lock member
(292, 293), and a detent mechanism (296);
wherein said bracket (268) is attached to said
media handling device (162);
wherein said retainer (280) is attached to said
bracket (268);
wherein said lock member (292, 293) is mova-
bly associated with said bracket (268) along a
second axis (116) and wherein said lock mem-
ber (292, 293) has a locked state and an un-
locked state;
wherein said detent mechanism (296) is oper-
atively associated between said bracket (268)
and said lock member (292, 293) and is adapt-
ed to bias said lock member (292, 293) in said
locked state; and
wherein said support mechanism second por-
tion (264) comprises:

a support member (332), a channel (338,
339), and guide;
wherein said imaging device (250) is at-
tached to said support member (332);
wherein said guide is slidably engaged with
said retainer (280); and
wherein said channel (338, 339) has an
open portion (346, 348, 352, 354) and a
closed portion (350, 356), wherein said
channel (338, 339) engages said lock
member (292, 293), wherein said lock
member (292, 293) is in said locked state
when said lock member (292, 293) engag-
es said channel open portion (346, 348,
352, 354) and wherein said lock member
(292, 293) is in said unlocked state when
said lock member (292, 293) engages said
channel closed portion (350, 356).

6. An autochanger comprising:

a media library (160) having a plurality of media
holding bays;
a media handling device (162) movably asso-
ciated with said media holding bays, said media
handling device (162) comprising:

a support mechanism (160) having a first
portion (262) and a second portion (264)
wherein said first portion (262) is attached
to said media handling device (162) and
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wherein said second portion (264) is mov-
ably associated with said first portion (262);
said support mechanism second portion
(264) having a first operative position and
a second operative position relative to said
support mechanism first portion (262); and
an imaging device (250) attached to said
support mechanism second portion (264).

7. A method for reading optical indicia (196) attached
to media pieces (170), said method comprising:

providing a first media piece (180) located at a
first position, said first media piece (180) having
a first optical indicum (196) attached thereto;
providing a second media piece (200) located
at a second position, said second media piece
(200) having a second optical indicum (196) at-
tached thereto;
providing a media handling device (162), said
media handling device (162) comprising:

a support mechanism (260) having a first
portion (262) and a second portion (264)
wherein said first portion (262) is attached
to said media handling device (162) and
wherein said second portion (264) is mov-
ably associated with said first portion (262);
said support mechanism second portion
(264) having a first operative position and
a second operative position relative to said
support mechanism first portion (262);

providing an imaging device (250) attached to
said support mechanism second portion (264);
moving said support mechanism second por-
tion (264) to said first operative position;
reading said first optical indicum (196) using
said imaging device (250);
moving said support mechanism second por-
tion (264) to said second operative position;
and
reading said second optical indicum (196) us-
ing said imaging device (250).

8. The method of claim 7 and further comprising pro-
viding an engagement member (164), wherein said
moving said support mechanism second portion
(264) to said first operative position comprises:

moving said media handling device (162) to a
position wherein said engagement member
(164) contacts said support mechanism second
portion (264); and
moving said media handling device (162) rela-
tive to said engagement member (164), where-
in said support member second portion (264)
remains in a fixed position relative to said en-

gagement member (164) until said support
mechanism second portion (264) is in said first
operative position.

9. The method of claim 7 and further comprising pro-
viding a light path (AA) between said first optical in-
dicum (196) and said imaging device (250), wherein
said first optical indicum (196) has a first end (197)
and a second end (199), and wherein said reading
said first optical indicum (196) comprises:

moving said media handling device (162) to a
position wherein said light path (AA) intersects
said first optical indicum first end (197);
moving said media handling device (162) to a
position wherein said light path (AA) intersects
said first optical indicum second end (199)
while said light path (AA) continuously inter-
sects said first optical indicum (196); and
generating image data representative of said
first optical indicum (196) using said imaging
device (250).

10. A method for reading an optical indicum (196) at-
tached to a media piece (180), said method com-
prising:

providing a media handling device (162), said
media handling device (162) being movable rel-
ative to said optical indicum (196);
providing a fixed beam imaging device (250) at-
tached to said media handling device (162);
causing relative movement between said imag-
ing device (250) and said optical indicum (196);
generating image data representative of said
optical indicum (196) while said imaging device
(250) is moved relative to said optical indicum
(196).
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